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Photo 21. Location of mapped water body outlet, any watercourse previously present is now completely vegetated.

Photo 22. Location of mapped watercourse connecting Waterbody 1 and Tributary 2.
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Waterbody 2 is the upstream source of Tributary 2 (Figure 2). This was the largest waterbody of the three
investigated (Photo 24). The shorelines were marsh-like, and heavily vegetated with grass species. At the
time of investigation there were a number of waterfowl present on the water surface (Photo 24). Water
depth was likely deep enough to allow overwintering habitat; however, the series of beaver dams on
Tributary 2 preclude any usage of Waterbody 2 by fish species within the Swede Johnson watershed at this
time.

Some effort to capture fish through angling was made on 19 September 2008; Effort lasted 15 minutes, and
no fish were captured, or observed.

Photo 23. Overview of Waterbody 2 and surrounding area.
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Photo 24. Waterfowl present on the surface of Waterbody 2. Also, note wetland vegetation along shorelines.

Waterbody 3 is upstream from Waterbody 2, and is located on the opposite (west) side of the Alaska
Highway. This is another small, shallow waterbody, heavily vegetated with grasses along the margins (Photo
25). The watercourse that links Waterbody 2 and Waterbody 3 is heavily vegetated, and unlikely to be used
by fish species. The tall grass growth in the channel indicates that water does not flow continuously through
the channel (Photo 26). Waterbody 3 provides overwintering opportunities for fish in the lower Swede
Johnson watershed.

EDI Project #: 08-YC-0027 EDI ENVIRONMENTAL DYNAMICS INC. 26



Swede Johnson Creek Fish and Fish Habitat Investigation

Photo 25. Overview of Waterbody 3.

Photo 26. Watercourse linking Waterbody 3 with Waterbody 2.
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4 SUMMARY OF FINDINGS

Stream systems are dynamic, in constant transformation; through the last decade watercourses in the Swede
Johnson watershed have undergone considerable change. A decrease in the apparent fisheries value of the
Swede Johnson Creek watershed appeared to coincide with highway improvements to the area in the
summer of 2000. There are a number of factors that appear to have altered this system. Highway
improvements at km 1799.2 (Ttibutary 1 crossing) replaced a perched and undersized culvert with one that
allowed a greater quantity of water to flow through, and presents no batriers/impediment to the passage of
fish. This replacement likely reduced the number of adult grayling present in the pool at the outlet of the
culvert, as fish were able to move upstream, thus decreasing its value as a good fishing spot.

The timing of the culvert replacement appears to coincide with the last season (late summer 2000) during
which water flowed through the culvert at the Swede Johnson crossing (km 1798.2) and continued
downstream to the confluence with Tributary 1. Photos taken in 1999, as part of construction planning,
show a large amount of water moving through the culvert. =~ Vegetation growth in the dry Swede Johnson
channel also provides a rough estimate of a timeline of the last water flow through the area. A large number
of established grasses are present on the creek bed. However, there is a notable lack of shrubs, willow or
small coniferous trees; species which dominate the riparian vegetation surrounding the channel, but would
require more time to establish in the dry creek bed. Vegetation type and abundance provides further
evidence that water flowed through the channel as recently as 1999, but not in the time span between 2001
and this past summer season.

A possible explanation for the cessation of water flow in the Swede Johnson culvert is that the inlet channel
for the crossing was not dug deep enough to allow water passage from upstream Swede Johnson Creek to
be, in part, diverted into the culvert channel, causing the entire flow to move into the wetland complex.
Local topography provides evidence of recent increased water levels in the wetland complex. There are a
number of large coniferous trees in the centre of the wetland. Water levels in the wetland complex
remained steady enough for these trees to grow to maturity, however, in recent years, water levels have
increased slightly and these trees drowned and are now standing dead. Unfortunately these increased water
levels are not sufficient to reintroduce flow through the Swede Johnson culvert.

Previous to the year 2000, fish were able to migrate from the Kluane River to the Alaska Highway through
two channels; Swede Johnson Creek and/or Tributary 1. With the cessation of water flow through Swede
Johnson Creek downstream of the highway crossing, grayling were left with only one option. In recent
years, the amount of beaver activity in the Swede Johnson watershed has increased. There is a small pond
along Tributary 1, downstream of the highway; beavers have constructed dams at both the inlet and outlet
of this pond (Figure 2). The outlet dam, in particular, is a probable barrier to fish passage. Therefore, at the
time of survey, it did not appear possible for adult grayling from the Kluane River to make it up to the
highway.

Large numbers of juvenile Arctic grayling were noted in the wetland complex along the western margin of
the highway in 2002 and/or 2003, and as recently as 2007 (P. Tobler, Pers. Comm. 2008). The population
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located in the wetland ponds indicates that some adults were able to access the upper reaches of the Swede
Johnson watershed in recent years, and successfully spawn; Sentar 1993 noted spawning habitat in Tributary
2, along with the presence of both fry and juvenile Arctic grayling, and spawning habitat was also
documented in 2008 in Swede Johnson Creek upstream of the highway and wetland complex. This
summer, despite extensive observation, no grayling were seen rising in the same location as the 2007
sightings (or in any other location in the watershed). The apparent absence of grayling could be explained
by beaver activity and/or overwintering conditions. The downstream beaver activity likely prevents adults
from entering this area and spawning. If the fish observed in 2007 were spawned nearby, it appears that
they were able to overwinter in the area (in the winter of 2006/07). However, they either moved out of the
area (i.e. downstream to the Kluane River) or did not successfully overwinter in 2007/08. Year to year
variation in overwintering is possible given that the area has marginal overwintering habitat due to shallow
water depth; during particularly harsh winters overwintering habitat may be lessened due to increased ice
thickness or decreased dissolved oxygen (DO) concentrations. While other species were captured in the
area near the highway, it is possible that they were able to overwinter, while grayling were not. The general
trend is that non-salmonid species are more tolerant of low DO levels. For instance, Ostrand and Wilde
(2001) found that some Cyprinid species can tolerate DO concentrations of 2.1 mg/L. As they appear to be
able to overwinter in these ponds these fish species likely live out their entire life cycle within the
watercourses near the highway.

In its current state, the Swede Johnson watershed near the highway does not appear to be accessible to
Arctic grayling. However, as previously mentioned, stream habitat is dynamic. Should the beaver dams
located on Tributary 1 be removed, either through natural or anthropogenic means, a migration route
connecting the watershed with the Kluane River would be re-established. Additionally, should the inlet
channel to the culvert at the Swede Johnson crossing be lowered to allow water flow, there would again be
two migration routes linking the Kluane River with habitat upstream of the Alaska Highway.
Reintroduction of water into this channel would re-establish a historical flow route, and should have
minimal detrimental effect on water levels in the upstream wetland complex. As has been previously
established, it appears that water levels in the wetland complex have increased in recent history, as evidence
by downed trees located on the wetted margins.
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5 CONCLUSIONS AND RECOMMENDATIONS

It appears that a variety of factors caused a section of Swede Johnson Creek downstream of the Alaska
Highway to run dry in 2001; a condition that persists today. This lack of water flowing through Swede
Johnson Creek, combined with increased beaver activity on Tributary 1, have led to an apparent absence of
Arctic grayling in the upper portion of the Swede Johnson watershed.

Alterations to Swede Johnson Creek, immediately upstream of the culvert at km 1798.9, to lower the
bottom culvert inlet creek would re-introduce water flow through the culvert, and the section of the creek
immediately downstream of the highway. This alteration would increase Arctic grayling habitat for
migration, rearing and nursery uses in the watershed, and re-open access to the upstream wetland area.
Beaver or beaver dam management may also be necessary to maintain a migration route through Tributary 1
and/or Swede Johnson Creek.  Alterations to improve and increase fish habitat within the Swede Johnson
watershed cannot guarantee an increase in the value of the Arctic grayling fishery in this area to the Kluane
First Nation. However, there exists the possibility that this area could again be used by high numbers of
Arctic grayling.

Re-introducing water flow through the Swede Johnson crossing would slightly lower water levels in the
upstream wetland complex. However, the levels should be consistent with historical levels (as witnessed by
the dead conifers). The system maintains enough water flow to re-establish historic channels in the
watershed.
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